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Abstract

The incidence of anterior cruciate ligament reconstruc-
tion (ACL-R) has increased in recent years. ACL-R plays
an important role in the prevention of secondary os-
teoarthritis from resultant joint instability. Magnetic
resonance imaging is the preferred modality in the
evaluation of ACL-R complications. Complications after
ACL-R may be broadly characterized as those resulting
in decreased range of motion (arthrofibrosis, impinge-
ment) and resulting in increased laxity (graft disruption).
Other miscellaneous complications that do not fall into
these categories will also be discussed in this article.

agnetic resonance imaging (MRI) is the preferred
| \ ’ | modality in the evaluation of complications of an-
terior cruciate ligament reconstruction (ACL-R)."?
ACL-R complications may be broadly characterized as those
resulting in decreased range of motion (ROM), eg, arthrofibro-
sis and impingement, and those resulting in increased laxity,
ie, graft disruption.* Short tau inversion recovery (STIR) se-
quences best minimize artifact related to field inhomogeneity
in the presence of metal-containing fixation devices. Patients
with contraindications to MRI may undergo high-resolution
computed tomographic arthrography of the knee for evaluation
of postoperative graft abnormalities.'

Arthrofibrosis refers to focal or diffuse synovial scar tissue,
which may limit ROM. Preoperative irritation, preoperative
limited ROM, and reconstruction within 4 weeks of trauma
may all play a role in the development of arthrofibrosis.”* The
focal form, cyclops lesion, named for its arthroscopic appearance,
has been reported in 1% to 10% of patients with ACL-R."' On
MRI, focal arthrofibrosis may be seen as a focal or diffuse
intermediate signal lesion in the anterior intercondylar notch
extending linearly along the intercondylar roof' (Figure 1).

MRI can be used to accurately determine the position of
the femoral and tibial tunnels. Correct femoral tunnel position
results in isometry of the graft during full ROM of the knee.
Graft impingement can occur when the tibial tunnel is placed

too far anteriorly such that the graft contacts the roof of the
intercondylar notch before the knee is able to fully extend.”
A tibial tunnel placed anterior to the intersection of the Blu-
mensaat line and the tibia is at higher risk for impingement.*
Impingement may be accompanied by signal change in the
graft on intermediate-weighted and fluid-sensitive sequences.
The signal abnormality is usually focal and persists longer than
the expected signal changes related to revascularization of im-
mature grafts within the first year (Figure 2). If left untreated,
impingement may progress to graft rupture.*

Complete graft rupture is diagnosed on the basis of discon-
tinuity of the graft fibers. MRI findings include fluid-filled de-
fect or absence of intact graft fibers. Other reliable signs include
large joint effusion, anterior tibial translation, pivot-shift-type
marrow edema pattern, and horizontal orientation, laxity, or
resorption of the graft fibers."®* The diagnosis of partial graft
rupture may be challenging, as there are several other causes
of increased graft signal, including revascularization (within
12 months after procedure), signal heterogeneity between in-
dividual bundles of hamstring grafts, and focal signal changes
related to impingment (Figures 3, 4).

Fluid within the tunnels is a normal finding after surgery
and typically resolves within the first 18 months.' Cyst forma-
tion within the tibial tunnel is an uncommon complication

Figure 1. (A) Intermediate-weighted and (B) sagittal T2-weighted
fat-saturated magnetic resonance imaging shows ovoid focus of
intermediate signal within anterior aspect of intercondylar notch
representing focal arthrofibrosis (white arrow).
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of ACL-R and may be incidental to or present with clinical
symptoms caused by extension into the pretibial soft tissues
or expansion of the tunnel (Figure 5). Communication of cyst
with joint space is important, as a noncommunicating cyst

Figure 2. (A) Intermediate-weighted coronal magnetic resonance
imaging (MRI) shows vertical (“over-the-top”) placement of femo-
ral tunnel at 12 o’clock. This positioning results in loss of isometry
of graft through full range of knee motion. Ideally, femoral tunnel
is placed between 1 and 2 o’clock (left knee) or between 10 and
11 o’clock (right knee). (B) Sagittal intermediate-weighted MRI
shows large osteophyte (white arrow) projecting posteriorly from
inferior intercondylar roof bows and displaces the graft—compat-
ible with graft impingement. (C) Sagittal intermediate-weighted
MRI (same patient) shows tibial tunnel (white trapezoid) slightly
anterior to Blumensaat line (dotted line). Correct tibial tunnel
placement, slightly posterior to intersection of Blumensaat line
and tibial cortex, avoids graft impingement.

Figure 3. (A) Sagittal intermediate-weighted magnetic resonance
imaging (MRI) shows complete rupture of anterior cruciate liga-
ment (ACL) graft with no discernible intact fibers remaining.

(B) Corresponding sagittal fluid-sensitive MRI (same patient)
shows anterior lateral femoral condylar impaction fracture (solid
arrow) and posterior tibial plateau subchondral contusion (dot-
ted arrow), consistent with recent pivot-shift injury. (C) Sagittal
fluid-sensitive and (D) intermediate-weighted MRI shows chronic
complete tear of ACL graft with distal stump (white arrow) hori-
zontally oriented within intercondylar notch (in C). Note associ-
ated anterior tibial translation (in D).
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requires simple excision without need for bone grafting’
Hardware-related complications (eg, loosening of fixation

devices) are uncommon but may require revision surgery (Fig-

ure 6). Septic arthritis after ACL-R has a cumulative incidence

Figure 4. (A) Sagittal intermediate-weighted magnetic resonance
imaging (MRI) shows partial tear of double-bundle anterior cruciate
ligament graft. Anterior-bundle fibers are proximally avulsed and
displaced into anterior aspect of intercondylar notch (solid arrow);
posterior-bundle fibers remain in continuity (dashed arrow). (B) Sag-
ittal intermediate-weighted MRI (different patient) shows graft dis-
lodged from tibial tunnel (asterisk) and displaced into joint (arrow).

Figure 5. (A) Sagittal fluid-sensitive magnetic resonance imaging
(MRI) shows high-signal cysts within tibial tunnel (circle). (B) Sagit-
tal fluid-sensitive MRI (different patient) shows cystic structure an-
terior to tibial cortex (dashed circle) communicating with intraosse-
ous tibial tunnel cyst (arrow), consistent with ganglion formation.

Figure 6. (A) Frontal radiograph shows cortical suspension fixa-

tion displaced from lateral femoral cortex. (B) Axial and (C) coro-
nal computed tomography shows dislodged interference screw

(circles) and tunnel widening (arrow), reflective of loosening.
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of 0.1% to 0.9% and may be difficult to diagnose clinically
because of the lack of classic symptoms of a septic joint." Di-
agnosis requires joint aspiration.

MRI is reliably and accurately used to assess ACL-R compli-
cations. The clinical history helps in stratifying complications
that result in decreased ROM or increased laxity.
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